























































































This	 guide	 is	 intended	 to	 provide	 an	 introduction	 to	 low	 tunnel	 systems	 and	 to	 share	
construction	and	management	tips	for	low	tunnel	strawberry	production.	Information	pertains	
to	 the	use	of	 low	tunnels	during	spring,	summer,	and	 fall	months.	There	are	other	 important	
considerations	 for	 low	 tunnels	 installed	 for	 winter	 protection	 in	 cold	 regions	 with	 snowfall	




the	 long	 growing	 season	 of	 day-neutral	 strawberry	 varieties,	 but	
may	 also	 be	 useful	 in	 protecting	 the	 short	 and	 valuable	 June-
bearing	 (short-day)	 crop.	 Research	 conducted	 in	 Minnesota,	










Many	 plant	 diseases,	 including	 anthracnose	 fruit	 rot	 (Colletotrichum	 acutatum)	 and	





In	 some	 years	 and	 locations,	 day-neutral	 strawberry	 plants	 grown	 under	 low	 tunnels	
have	produced	greater	total	marketable	yields	than	plants	grown	on	open	beds	(Lewers	
et	al.,	2017;	Petran	et	al.,	2016;	Van	Sterthem	et	al.,	2017).	Late	season	yields	during	the	
months	 of	 October	 and	 November	 also	 tend	 to	 be	 increased	 under	 low	 tunnels,	
especially	as	growing	conditions	deteriorate.	
Fig.	 1:	 Hail	 experienced	 in	





Even	 when	 marketable	 yields	 are	 not	 greater	 under	 low	 tunnels,	 plants	 consistently	
produce	a	higher	percentage	of	marketable	yield	than	plants	grown	on	open	beds	(Fig.	2	
and	Fig.	3).	Experiments	conducted	in	at	the	University	of	New	Hampshire	and	Cornell	
University	 have	 found	 the	 percentage	 of	 marketable	 yield	 is	 an	 average	 of	 10-15%	



















When	 low	 tunnel	 sides	 are	 closed,	 daytime	 maximum	 air	 and	 soil	 temperatures	 are	
greater	 within	 low	 tunnels	 than	 open	 beds	 (Fig.	 4),	 this	 may	 promote	 growth	 (and	
flowering)	during	the	early	spring	and	late	fall	months.	Research	from	the	University	of	
New	Hampshire	 reports	 that	 in	 2017,	 yield	 from	 the	 day-neutral	 variety	 ‘Albion’	 was	
greater	 under	 low	 tunnels	 than	 open	 beds	 during	 four	 of	 the	 last	 five	 weeks	 of	 the	





Very	 preliminary	 findings	 suggest	 that	 low	 tunnels	may	 reduce	 runner	 emergence	 for	





in	a	plasticulture	system	where	 runner	production	 is	not	desired	 (and	removal	 is	 time	
consuming	 and	 costly),	 this	 response	 may	 be	 an	 additional	 benefit	 to	 growing	 some	
varieties	under	low	tunnels.	
Fig.	 2	 and	 Fig.	 3:	 Fruit	 following	 rain	 in	 August	 2016	 (left)	 and	 in	 November	 2017	




Fig.	 5:	 Marketable	 yield	 (lbs/acre)	 of	 the	 day-neutral	 variety	 ‘Albion’	 in	 Durham,	 NH	
during	the	last	five	weeks	of	the	2017	season.	Plants	under	low	tunnels	produced	higher	




























































































































































































































































































































































































































































































































































































































































































































































































































































































Low	 tunnel	 systems	 are	 relatively	 easy	 to	 install	 but	 do	 require	 some	 degree	 of	 active	
management	 throughout	 the	 growing	 season.	 Wind	 and	 rain	 can	 trigger	 the	 need	 for	




Regardless	 of	 the	 low	 tunnel	 system	 (commercial	 or	 homemade),	 there	 are	 four	 standard	
components:	
	

















The	 following	 examples	 of	 in-ground	 low	 tunnels	 are	 presented	 to	 show	 the	 diversity	 of	
materials	and	approaches	that	can	be	taken,	but	are	only	a	sample,	as	it	is	possible	to	tailor	a	
system	 to	 your	 budget	 and	 needs.	 Commercial	 growers	 have	 developed	 completely	 above-





This	method	utilizes	hoops	and	twine	 (or	another	 tie-down	material)	 that	usually	crisscrosses	
between	hoops	to	hold	plastic	to	the	frame	(as	on	a	hoop	house)	(Fig.	6	–	Fig.	7).	It	is	necessary	
to	include	an	object	on	each	hoop	that	the	twine	can	catch.	For	wire	hoops,	a	rubber	stopper	
can	 be	 inserted	 onto	 the	 end	 of	 the	 hoop	 (Fig.	 8)	 but	 for	 PVC	 or	 conduit	 hoops,	 it	 may	 be	
necessary	 to	 install	 a	 hook	onto	 the	hoop	or	 in	 the	 ground	at	 the	base	of	 the	hoop.	Rubber	
stoppers	 can	be	 lifted	higher	up	on	 the	hoop	 to	 keep	plastic	 ventilated,	 but	doing	will	make	
lowering	 sides	 more	 labor	 intensive	 and	 require	 adjustments	 to	 the	 twine	 be	 made.	
Modifications	 to	 the	Hoops	&	 Twine	 system	 include	 using	 separate	 pieces	 of	 twine	 for	 each	





attaching	 twine	 to	 hoops.	 The	
stopper	 is	 installed	 parallel	 to	
the	 ground	 and	 has	 a	 hole	















piping	but	other	materials	may	work.	 It	 is	 important	to	ensure	hoops	provide	enough	tension	
on	plastic	to	ensure	tunnels	sides	do	not	fall	and	plastic	remains	ventilated.	It	may	be	possible	
to	use	a	narrow	piece	of	plastic,	but	challenges	to	this	system	have	been	reported;	specifically,	




The	 advantage	 to	 using	 a	 kit	 is	 that	 the	 system	 is	 ready	 to	 install	 and	materials	 have	 been	
designed	 specifically	 for	 low	 tunnel	use.	Components	often	 contain	 characteristics	 that	make	
management	easier,	such	as	plastic	covered	hoops	for	the	ends	of	rows	(Fig.	10),	“pegs”	at	the	
base	of	hoops	for	attaching	the	tie-down	material	(Fig.	11),	and	grounding	stakes	to	keep	hoops	
in	 the	 ground	 (Fig.	 12).	 Currently	 there	 are	 only	 a	 limited	 number	 of	 commercial	 low	 tunnel	
systems	available,	but	individual	components	can	be	purchased	from	several	companies.			
Fig.	 9:	 Double	 hoop	 system	 used	 for	 strawberry	 production	 in	 the	 Republic	 of	 Cyprus.		
Photo:	Poly	Ag	Corp.	










Thin,	 lightweight	plastics	are	pleasant	 to	handle	during	 installation	and	can	be	 raised	and	
lowered	with	ease.	Such	plastics	are	also	available	in	a	suitable	width	for	most	 low	tunnel	
systems	 (~8’	 wide),	 eliminating	 the	 need	 to	 cut	 plastic	 to	 the	 appropriate	 size	 prior	 to	
installation.	Thin	plastics	 can	also	be	acquired	with	perforated	 sides	 to	encourage	airflow	
when	 sides	 are	 lowered.	 Depending	 on	 the	 hoops	 and	 how	 high	 plastic	 is	 raised	 on	 the	
hoops,	thin	plastic	will	often	 lower	to	the	ground	during	rain	or	strong	wind.	While	this	 is	
certainly	an	advantage	when	 it	comes	to	protecting	 fruit	quality,	 labor	will	be	required	to	












low	 tunnels.	 Sides	 have	 been	 rolled	 under	
and	up	to	keep	sides	raised.	Photo:	K.	Orde	 
Fig.	13:	 Low	 tunnels	 covered	with	1.5	mil	plastic	with	






be	more	challenging	 to	handle	and	 time-consuming	 to	 install,	and	 it	 is	often	necessary	 to	
cut	 the	plastic	 to	 the	appropriate	width	 for	 low	 tunnels	 (although	 it	 is	possible	 to	 special	
order	narrow	rolls).		
	





too	 labor	 intensive.	 Therefore,	 if	 using	 this	method,	 it	 is	 likely	 that	 plastic	 would	 be	 left	
ventilated	and	only	provide	overhead	protection	until	 late	fall	or	 in	the	event	of	a	serious	





and	 infrared	 (IR)	 solar	 radiation.	 UV	 light	 (especially	 UV-B)	 can	 be	 helpful	 in	 inhibiting	 some	
pathogens	(such	as	powdery	mildew),	but	for	Botrytis	cinerea,	blocking	UV	radiation	can	reduce	
fungal	 sporulation.	 Additionally,	 because	 some	 insect	 pests	 cannot	 navigate	 in	 environments	
lacking	 UV	 light,	 reduced	 pest	 damage	 has	 been	 reported	 for	 UV-absent	 environments	
(Papaioannou	et	al.,	2012).	On	the	other	end	of	the	visible	spectrum,	IR	wavelengths	are	heat	
generating.	 Closed	 protective	 structures	 covered	 by	 plastics	 that	 block	 or	 reduce	 the	






when	 the	 sides	of	 low	 tunnels	are	 raised	 (ventilated),	 air	 temperatures	are	 the	 same	under	
low	 tunnels	 as	 open	 beds.	 However,	 once	 low	 tunnel	 sides	 are	 closed	 in	 the	 fall,	 daily	
maximum	 air	 temperatures	 are	 increased	 within	 closed	 tunnels.	 The	 highest	 temperatures	













If	 low	 tunnel	 sides	are	 lowered	 for	 rain	or	wind,	 it	 is	 important	 they	be	 raised	once	weather	
clears	 to	 ensure	 high	 temperatures	 do	 not	 negatively	 affect	 fruit	 set.	 Another	 important	
consideration	 is	how	water	will	be	shed	off	tunnels.	 If	plastic	 is	raised	too	high	on	the	hoops,	
rain	water	may	pool	and	stretch	plastic	or	compromise	the	tunnel	structure.	The	following	are	































Fig.	 15:	 Thick	 6	 mil	 plastics	 rolled	













































installation	 process.	 Commercial	 growers	 have	 reported	 collapsed	 tunnels	 from	 poorly	












































































































² For	 thin	plastics	 in	 their	 first	year	of	use,	 low	tunnels	sides	 typically	 remain	ventilated	
when	plastic	is	lifted	or	“scrunched”	up.	If	plastic	is	used	for	more	than	one	year,	it	may	







the	 eave	 (Fig.	 28),	 plastic	 will	 mostly	 lower	 automatically	 before	 too	 much	 water	
accumulates,	preventing	excessive	pooling	which	may	stretch	plastic.	
	























storms.	 They	are	easy	 to	 install	 (even	plentiful	 rocks	have	not	obstructed	 installation)	
and	we	have	found	them	be	very	effective	in	keeping	tunnels	in	place	during	storms.	 	
	
² If	using	 the	Dubois	hoops,	 it	 is	advantageous	 to	be	able	 to	 slightly	 lift	one	side	of	 the	
hoop	throughout	the	season	so	the	tie-down	material	can	be	wrapped	around	the	peg	
at	the	base	of	hoops	to	tighten	it.	Since	it	is	very	difficult	to	lift	hoops	out	of	the	ground	
without	 removing	 the	grounding	stake,	we	suggest	 installing	only	one	stake	per	hoop,	
alternating	sides	so	that	both	sides	of	the	tunnel	are	secured.	If	using	a	homemade	wire,	
PVC,	or	 conduit	hoop,	 rebar	 (bent	 into	a	hook)	 can	be	 inserted	 into	 the	ground	as	an	
anchor	for	the	tie-down	material.	
	















Intact	 low	 tunnels	 have	 been	 overwintered	 in	 Maryland	 and	 trials	 are	 underway	 at	 Cornell	
University	 in	 New	 York,	 but	 we	 do	 not	 currently	 have	 recommendations	 for	 overwintering	
intact	 low	 tunnels	 in	 northern	 New	 England.	 Not	 only	 is	 snow	 load	 likely	 to	 stress	 tunnel	




If	 low	 tunnels	 are	 used	 in	 a	 June-bearing	 production	 system,	 we	 suggest	 they	 be	 fully	
assembled	prior	to	bloom	and	disassembled	at	the	end	of	the	fruiting	period.	For	day-neutrals,	
we	recommend	using	low	tunnels	to	carry	fruit	production	into	the	late	fall	months,	but	when	it	

















Regardless	 of	 the	 approach	 taken	 with	 the	 low	 tunnel	 plastic,	 leaving	 other	 tunnel	
components	in	the	field	over	the	winter	makes	for	a	quick	setup	in	the	spring	(Fig.	32	–	Fig.	
37).	 There	 is	 added	 wear	 and	 tear	 associated	 with	 leaving	 materials	 outside	 during	 the	
winter	months,	but	 if	 the	plan	 is	 to	 re-construct	 the	 low	 tunnels	 the	 following	year,	 time	























plants	 in	 the	 second	 year	 of	 fruit	 production.		
Photo:	K.	Orde	















widely	 adopted	 to	 fill	 gaps	 in	 production.	Unlike	 June-bearers,	 day-neutral	 strawberry	 plants	
have	 the	ability	 to	produce	 flowers	 (and	 fruit)	 continuously	 through	 spring,	 summer,	 and	 fall	
months,	mostly	independent	of	day-length.	Some	commercial	growers	reported	low	yields	and	
small	 fruit	 size	 from	 several	 of	 the	 earliest	 day-neutral	 varieties	 released	 in	 the	 1980’s	 and	
understandably,	may	feel	apprehensive	to	try	day-neutrals	again.	However,	a	new	generation	
of	cultivars	has	been	available	since	the	late	2000’s	and	several	cultivars	consistently	produce	




irrigation),	 these	 day-neutral	 varieties	 will	 begin	 fruiting	 within	 10	 weeks	 and	 continue	
producing	 fruit	 into	 November	 (Fig.	 38	 –	 Fig.	 40).	 Fruit	 production	 lasts	 approximately	 four	
continuous	 months	 (July-November)	 in	 the	 year	 of	 planting,	 peaking	 in	 September	 in	 New	
Hampshire.	Plants	can	then	be	mulched	and	over-wintered,	and	will	fruit	again	in	the	spring	of	




Combining	 day-neutral	 cultivars	 with	 existing	 June-
bearing	 production	 can	 effectively	 extend	 the	
strawberry	 production	 season	 to	 a	 minimum	 of	 six	
months	 in	 the	 Northeast.	 To	 achieve	 high	 yields	 and	
season	 long	 production,	 runners	 must	 be	 removed	 bi-
weekly	or	monthly,	and	plants	fertilized	weekly	through	
the	 drip	 irrigation	 system,	 typically	 at	 a	 rate	 of	 5	 lbs	
nitrogen	per	acre.	Variety	performance,	including	winter	
survival	 rates	 are	 currently	 being	 investigated	 at	 the	
University	 of	 New	 Hampshire	 and	 Cornell	 University.	
Varieties	 appear	 to	 differ	 in	 yield,	 production	patterns,	
and	winter	 survival.	 ‘Albion’	 is	 currently	 recommended	
for	its	reliable	moderate-high	yields	and	excellent	flavor.	







factors,	 especially	 the	 frequency	 of	 precipitation	 and	 other	 storm	 events,	 location,	 and	 the	
health	 and	 productivity	 of	 the	 planting.	 Depending	 on	 these	 factors,	 the	 inclusion	 of	 low	
tunnels	 may	 or	 may	 not	 increase	 yields,	 but	 low	 tunnels	 consistently	 increase	 the	 percent	
marketable	yield	of	 the	plants	beneath	 them,	prevent	water	damage	on	 fruit,	 reduce	disease	
pressure,	and	may	decrease	runner	emergence.	We	suggest	low	tunnels	serve	as	a	form	of	crop	
insurance	 with	 the	 capacity	 to	 “save”	 a	 crop	 that	 may	 otherwise	 be	 lost	 during	 poor	 or	
inclement	weather.		
	








weather	 events.	 For	 example,	 in	 2013	 researchers	 at	 the	 University	 of	 Minnesota	 reported	
substantial	 yield	 increases	under	 low	 tunnels	 following	hail	 	 (8,500	 lbs	per	acre	higher	under	
low	tunnels),	which	would	result	in	$27,917	additional	revenue	per	acre	under	low	tunnels	than	
open	beds	(based	on	the	reported	rate	of	$2.90/lb;	USDA	NASS,	2016).	If	yields	were	to	double	
under	 low	 tunnels,	as	 they	have	 in	Pennsylvania,	 the	 result	would	be	an	additional	$9,570	 in	
revenue	per	acre.	Lastly,	if	yields	did	not	increase	under	low	tunnels	(as	has	been	observed	in	
New	Hampshire	and	Minnesota	in	2016,	a	drought	year),	 low	tunnels	are	still	apt	to	decrease	
unmarketable	 yield	 and	 may	 decrease	 runner	 emergence,	 reducing	 labor	 required	 for	 the	
removal	 of	 fruit	 and	 runners.	 Under	 all	 these	 circumstances,	 revenue	 potential	 for	 a	
plasticulture	 strawberry	 system	 is	 great	 enough	 to	 cover	 the	 initial	 purchase	 cost	 of	 a	 low	
tunnels	system.	
Fig.	 40:	 ‘Albion’	 fruit	 on	 November	 20,	 2016	 in	
Durham,	NH.	Photo:	K.	Orde	
Fig.	 39:	 ‘Albion’	 fruit	 on	 October	 10,	 2016	 in	
Durham,	NH.	Photo:	K.	Orde	
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IX.	ADDITIONAL	RESOURCES		
	
Extending	Local	Strawberry	Production	Using	Day-neutral	Cultivars	and	Low	Tunnel	Technology	
By	Marvin	Pritts	and	Laura	McDermott,	Cornell	Cooperative	Extension	
http://hort.cornell.edu/fruit/pdfs/low-tunnel-strawberries.pdf	
	
Strawberry	Production	Season	Extension	Using	Low	Tunnels	
By	Kim	Lewers,	USDA-ARS	Beltsville,	MD	
http://www.hort.cornell.edu/expo/proceedings/2013/Berries/Berries	Lewers	Low	Tunnels.pdf	
	
USDA-SCRI	Sponsored	TunnelBerries	
https://www.tunnelberries.org/	
	
Season-long	Strawberry	Production	with	Everbearers	
By	Willy	Lantz,	Harry	Swartz,	Kathleen	Demchak	and	Sherry	Frick	
http://www.sare.org/Learning-Center/SARE-Project-Products/Northeast-SARE-Project-
Products/Season-Long-Strawberry-Production-with-Everbearers-for-Northeastern-Producers	
	
Dayneutral	Strawberry	Production	Guide	
By	Marvin	Pritts	&	Adam	Dale	
https://ecommons.cornell.edu/bitstream/handle/1813/3275/Dayneutral	Strawberry	Production	
Guide.pdf;jsessionid=A262BC9C332E0FD21B57FC84707FB903?sequence=2	
	
Using	Low	Tunnels	for	Overwintering	Crops:	Lessons	Learned	
By	Becky	Sideman,	University	of	New	Hampshire		
https://extension.unh.edu/resources/files/Resource004419_Rep6301.pdf	
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Hoops	&	Twine	-	Materials	and	Installation	Instructions	
Courtesy	of	Kim	Lewers,	USDA-ARS	Beltsville,	MD	
	
Materials:	
• 1/4”	stainless	steel	wire,	cut	into	12’	pieces		
(in	Maryland,	1/4”	has	withstood	the	weight	of	ice	during	inclement	weather	
better	than	3/16”)	
• Black	polyethylene	plastic	water	pipe	1”	in	diameter	cut	to	6”	long.	To	use	as	
“stoppers”.	Each	6”	stopper	needs	a	7/32”	hole	drilled	through	the	center	of	the	
stopper	(perpendicular;	see	Photo	4)	
• Polypropylene	baling	twine	(avoid	sisal	twine,	it	may	fall	apart)	
• T-post/anchor	stake	for	tunnel	ends	
• Plastic	for	covering	tunnels.	Up	to	12’	wide	will	work	for	hoops	this	size	
	
Construction:	
• A	stopper	is	pushed	onto	the	12’	piece	of	wire,	2’	from	the	end	of	both	sides.	This	
will	become	the	low	tunnel	hoop.	
• Hoops	are	installed	in	the	ground	every	4-5’	deep	enough	so	the	stopper	rests	just	
above	the	ground.	There	is	no	need	to	pre-bend	the	wire.	
• One	piece	of	twine	is	run	down	the	entire	length	of	the	tunnel	before	plastic	
covering	is	installed,	winding	around	the	ridge	of	each	hoop.	This	acts	as	a	
purlin/ridgepole.	
• Next,	individual	20’	pieces	of	bailing	twine	are	cut	and	attached	to	each	low	
tunnel	hoop.	Loops	of	20’	twine	are	hooked	under	one	stopper,	lifted	over	the	
long	piece	of	twine	acting	as	the	purlin,	and	hooked	under	the	stopper	on	the	
opposite	side	of	the	tunnel	(see	Photo	3).	Be	sure	to	tie	twine	in	a	way	that	allows	
for	later	tightening.		
• Lay	plastic	cover	on	the	ground	the	length	of	tunnel.	Attach	plastic	to	the	T-posts	
at	both	ends.	
• Next,	simply	unhook	the	twine	from	under	the	stopper	on	that	side	of	the	tunnel,	
lift	over	the	sheet,	and	re-hook	it	to	the	stopper	under	the	sheet.	This	step	loosely	
attaches	the	plastic	to	the	hoop,	preventing	it	from	blowing	around	while	it	is	
being	lifted	over	tunnels,	and	essentially	allows	one	person	to	setup	the	tunnel.	
• The	plastic	can	now	be	pulled	up	onto	the	tunnel,	one	hoop	at	a	time.	
• Once	plastic	is	covering	tunnels,	twine	should	be	tightened	just	to	the	point	
where	there	is	no	excess.	Next,	stoppers	can	be	twisted	180°	and	twine	looped	
under	each	side	of	the	stopper.	Repeat	this	step	on	both	sides	of	the	tunnel.	
• Giving	the	twine	a	hard	pull	to	snug	up	the	loops,	and	a	second	knot.	
• Lastly,	tie	each	loop	to	its	neighbor	at	the	top	of	the	tunnel.	This	step	keeps	the	
“hoop	in	the	loop.”	
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